Planarians are free-living organism of the phylum Platyhelminthes and historically well-known for their extraordinary capability to regenerate lost tissues as well as for their remarkable plasticity. Adult somatic stem cells called neoblasts are scattered throughout their body and respond to different stimuli that allow this cell population to be constantly proliferating, migrating, and differentiating during regeneration and physiological turnover. The biological bases of such stem cell-differentiated tissue interactions are unknown. In vertebrate and invertebrate model systems, gap-junctional communication (GJC) has been found to be required for proper cellular response in different stages of development and morphogenesis. To test whether GJC (innexins) are relevant to neoblast biology and their interactions with differentiated tissues, we used the Schmidtea mediterranea public databases to identify more than a dozen of ESTs coding for GJC proteins. Gene expression studies revealed innexins specifically associated with neoblasts. RNAi-based loss-of-function analyses in the asexual S. mediterranea identified one specific innexin as crucial for stem cell maintenance and regeneration. Further characterization of the phenotype revealed that neoblast-associated GJC is required for epimorphic regeneration but not during morphallaxis. Taken together, our results in S. mediterranea suggest that signalization required for neoblast biology and its activation after amputation might be in part mediated by gap junctional communication. Understanding the transcriptional regulation of pluripotency in the early mammalian embryo and the germline is of fundamental interest. We analyzed the transcriptional profiles of mouse Embryonic Stem (ES) cells and Primordial Germ Cells (PGCs), the embryonic germline, and identified clusters of genes up-regulated in pluripotent cells. These genes are enriched for roles in transcription, chromatin remodeling, cell cycle and DNA repair. We developed a novel computational algorithm, CompMoby, to systematically predict short DNA motifs that regulate gene expression. We show that novel motifs are preferentially active in undifferentiated mouse ES and germ cells, are sequence-specific and are required in the context of an endogenous promoter. Importantly, the activity
Planarians are free-living organism of the phylum Platyhelminthes and historically well-known for their extraordinary capability to regenerate lost tissues as well as for their remarkable plasticity. Adult somatic stem cells called neoblasts are scattered throughout their body and respond to different stimuli that allow this cell population to be constantly proliferating, migrating, and differentiating during regeneration and physiological turnover. The biological bases of such stem cell-differentiated tissue interactions are unknown. In vertebrate and invertebrate model systems, gap-junctional communication (GJC) has been found to be required for proper cellular response in different stages of development and morphogenesis. To test whether GJC (innexins) are relevant to neoblast biology and their interactions with differentiated tissues, we used the Schmidtea mediterranea public databases to identify more than a dozen of ESTs coding for GJC proteins. Gene expression studies revealed innexins specifically associated with neoblasts. RNAi-based loss-of-function analyses in the asexual S. mediterranea identified one specific innexin as crucial for stem cell maintenance and regeneration. Further characterization of the phenotype revealed that neoblast-associated GJC is required for epimorphic regeneration but not during morphallaxis. Taken together, our results in S. mediterranea suggest that signalization required for neoblast biology and its activation after amputation might be in part mediated by gap junctional communication. Understanding the transcriptional regulation of pluripotency in the early mammalian embryo and the germline is of fundamental interest. We analyzed the transcriptional profiles of mouse Embryonic Stem (ES) cells and Primordial Germ Cells (PGCs), the embryonic germline, and identified clusters of genes up-regulated in pluripotent cells. These genes are enriched for roles in transcription, chromatin remodeling, cell cycle and DNA repair. We developed a novel computational algorithm, CompMoby, to systematically predict short DNA motifs that regulate gene expression. We show that novel motifs are preferentially active in undifferentiated mouse ES and germ cells, are sequence-specific and are required in the context of an endogenous promoter. Importantly, the activity of the motifs is also conserved in human ES cells. Our data support previous work on the critical roles of the transcription factors Oct4, Sox2 and Myc, and provide strong evidence that other transcription factors are also critical for maintenance of pluripotency. We report on progress in the identification of transcription factors that bind the novel motifs and the study of the function of these transcription factors in ES cells using RNA interference. These results provide insight into the transcriptional regulatory networks that underlie early mammalian embryogenesis, germline development and stem cell pluripotency. Our methodology can be used with any set of co-regulated genes, and as such is broadly applicable to questions of transcriptional regulation during development. Networks of proto-oncogenes and tumor suppressors that control cancer cell proliferation also regulate stem cell selfrenewal and stem cell aging. Proto-oncogenes promote regenerative capacity by promoting stem cell function but must be balanced with tumor suppressor activity to avoid neoplastic proliferation. Conversely, tumor suppressors inhibit regenerative capacity by promoting cell death or senescence in stem cells. For example, the polycomb family proto-oncogene, Bmi-1, is consistently required for the self-renewal of diverse adult stem cells, as well as for the proliferation of cancer cells in the same tissues. Bmi-1 promotes neural stem cell selfrenewal partly by repressing the expression of Ink4a and Arf, tumor suppressor genes that are commonly deleted in cancer. Despite ongoing Bmi-1 expression, Ink4a expression increases with age, reducing stem cell frequency and function. Increased tumor suppressor activity during aging therefore partly accounts for age-related declines in stem cell function. The extensive renewal of the skin and appendages that occurs throughout the lifespan of a mammal is supported by stem cell populations in the integument. Using different drivers to target Cre-recombinase to sub-populations in the skin, we have performed lineage analysis that demonstrates that the stem cell population resident in the hair follicle bulge normally reconstitutes the pilosebaceous unit and does not regenerate the epidermis in the absence of trauma. When required by trauma to repopulate the epidermis, keratinocytes from the follicular lineage may reconstitute the epidermal compartment and adopt the properties of a normally distinct population, epidermal stem cells. A third stem cell population, hair matrix stem cells, is apparently derived from the bulge stem cells during the growth phase of the anagen hair cycle and gives rise to the differentiated cell types of the hair shaft and inner root sheath over the course of a single hair cycle. An initial dissection of the genetic requirements for the transition from a multipotent epidermal progenitor, to a fate restricted follicular stem cell and ultimately a hair matrix stem cell has been performed. 
